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Development of the high-accuracy quantum dynamics theory and clarification of
the quantum fluctuation effects on the material structures
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We studied the neutral-phase ground state of tetrathiafulvalene-chloranyl
(TTF-CA) using the resonance Hartree-Fock method, which can efficiently describe the quantum
lattice fluctuations beyond the adiabatic approximation. We found that the ionic domains with bond
alternations and neutral domains also with bond alternations appear as quantum fluctuations in the
dominant neutral states without a bond alternation. Our results are in good agreement with the
experimentally observed ultrafast electric field-induced dipole moment change.
In addition, we have formulated the resonating Hartree-Fock method to apply it for the dynamics
based on the Dirac-Frenkel principle, and completed the code using the 4th order Runge-Kutta method
in the final year.
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